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Presentation TopicsPresentation Topics

nn Stream System DynamicsStream System Dynamics

nn Bankfull DischargeBankfull Discharge

nn Stream TypesStream Types

nn Candidate Restoration Sites Candidate Restoration Sites 

nn Restoration / Enhancement ActivitiesRestoration / Enhancement Activities



Universal Laws of StreamsUniversal Laws of Streams

nn Seek a state of Seek a state of 
stabilitystability

nn Seek most efficient Seek most efficient 
transfer and uniform transfer and uniform 
distribution of energydistribution of energy



Streams Seek a State of StabilityStreams Seek a State of Stability

Stable StreamStable Stream -- The ability of a stream to The ability of a stream to 
transport the water and sediment of its transport the water and sediment of its 
watershed in such a manner to maintain its watershed in such a manner to maintain its 
dimension, pattern, and profile, over time, dimension, pattern, and profile, over time, 
without either aggrading or degradingwithout either aggrading or degrading



Stability is Achieved by Balancing Stability is Achieved by Balancing 
Multiple VariablesMultiple Variables

nn Valley morphologyValley morphology

nn Channel slopeChannel slope

nn Stream flowStream flow

nn Sediment regimeSediment regime

nn Channel dimensionsChannel dimensions







Streams Seek a Naturally Stable Streams Seek a Naturally Stable 
Sinuous PatternSinuous Pattern

nn Main factors are Main factors are 
landscape position & landscape position & 
valley slopevalley slope

nn Others include Others include 
sediment load, stream sediment load, stream 
flow, bed & bank flow, bed & bank 
materialsmaterials

nn SineSine--generated curvegenerated curve





Degree of Stability is Influenced by  Degree of Stability is Influenced by  
Watershed CharacteristicsWatershed Characteristics

Causes of instability include:Causes of instability include:
nn Filling or dredgingFilling or dredging
nn DamsDams
nn Road crossingsRoad crossings
nn Vegetation removal or conversionVegetation removal or conversion
nn Impervious surfacesImpervious surfaces
nn Hardened stream banksHardened stream banks
nn Livestock accessLivestock access



Characteristics of Unstable StreamsCharacteristics of Unstable Streams
nn Channelized Channelized –– unusually straightunusually straight

nn Improper sinuosity Improper sinuosity –– irregular or unusually sharp irregular or unusually sharp 
meandersmeanders

nn Eroded banks Eroded banks –– no vegetation, vertical, slumping, no vegetation, vertical, slumping, 
exposed rootsexposed roots

nn Aggrading Aggrading –– wide and shallow channelwide and shallow channel

nn Degrading Degrading –– narrow and deep channel (incised)narrow and deep channel (incised)

nn InIn--stream sediment bars / islandsstream sediment bars / islands

nn Altered riffleAltered riffle--pool spacing or lack of featurespool spacing or lack of features

nn Multiple channelsMultiple channels

nn Significant debris and blockagesSignificant debris and blockages







Bankfull DischargeBankfull Discharge

Why is it Important?Why is it Important?

nn Bankfull discharge is the primary factor Bankfull discharge is the primary factor 
responsible for shaping the stream responsible for shaping the stream 
channelchannel

nn In most “natural” streams this corresponds In most “natural” streams this corresponds 
to the 1.5 to 1.8 year storm eventto the 1.5 to 1.8 year storm event



Bankfull DischargeBankfull Discharge
nn Is the point at which water starts to flow onto Is the point at which water starts to flow onto 

the floodplainthe floodplain
nn In a nonIn a non--incised stream this will be the top of incised stream this will be the top of 

the bankthe bank



Natural vs. Engineered Channels







Characteristics of PotentialCharacteristics of Potential
Stream Restoration SitesStream Restoration Sites

Unstable StreamUnstable Stream
nn ChannelizedChannelized
nn Improper sinuosityImproper sinuosity
nn Eroded banksEroded banks
nn AggradingAggrading
nn DegradingDegrading
nn InIn--stream sediment bars / stream sediment bars / 

islandsislands
nn Altered riffleAltered riffle--pool spacingpool spacing
nn Multiple channelsMultiple channels
nn Significant debris and Significant debris and 

blockagesblockages

nn Good constructabilityGood constructability
nn AccessAccess
nn Onsite MobilityOnsite Mobility

nn Ability to meet stream Ability to meet stream 
design requirementsdesign requirements

nn High likelihood of successHigh likelihood of success
nn Location in watershedLocation in watershed
nn Surrounding land useSurrounding land use
nn Community related Community related 

constraintsconstraints



Stream Restoration / Stream Restoration / 
Enhancement ActivitiesEnhancement Activities

nn Total reconstructionTotal reconstruction
nn DimensionDimension
nn PatternPattern
nn ProfileProfile

nn Streambank Streambank 
stabilizationstabilization
nn ReRe--shape, seed, and shape, seed, and 

plant streambankplant streambank
nn BioBio--engineering engineering 

techniquestechniques

nn InIn--stream structuresstream structures
nn ReRe--connect to connect to 

floodplain (bankfull floodplain (bankfull 
bench)bench)

nn Riparian buffer Riparian buffer 
plantingplanting

nn Livestock exclusionLivestock exclusion
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